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1.0 INTRODUCTION

l.l Purposc ofReport

Kimberly-Clark retained Atlantic Environmental Consulting Services, L.L.C. (Atlantic) to prepare

this Final Report zummarizing the investigation and remediation activities complaed in the Penn

Steel Area of Kimberly-Clark's paper mill facility located at the intersection of Front and Penn

Streets in Chester, Pennsylvania (the site). A site location map is presented in Figure l. The

purpose of this Final Report is to document the attainment of the Land Recycling and

Environmental Remediation Standards Act (Act 2) medium specific concentrations (MSCs) and to

sunnurize the data that support Kimberly-Clark's request for No Further Action (NFA) in the

Penn Steel Area.

The Penn Steel fuea of Kimberly-Clark's Chester, Pennsylvania facility was formerly operated as

a steel casting facility. The Penn Steel Casing and Machine Company (Penn Steel) vacated the

approximately l4-acre site in the 1960's. ln 1971, Kinberly-Clark (formerly Scott Paper)

acquired the parcel of land and voluntarily undertook what was, in efhct, a Brownfields initiative

(over 20 years prior to Act 2) in order to return this once abandoned industrial property into a

functioning portion of its Chester facility. In the 1970's, Kimbedy-Clark developed the site as a

paved parking area for tractor trailers that stored finished goods prior to off-site shipment.

In the mid 1980's, Kimberly-Clark began development of the eastern portion of the Penn Steel

Area for use as a coal storage and handling yard. The coal yard was established to support

operation of a co-generation plant in the main portion of the pap€r miu which is located on the

opposite side of Chester Creek. During construction of the planned coal storage yard structures,

residual separate-phase product (presumably releascd to the environment by others prior to

Kimberly-Clark's ownership and operation of the properry) was encountered in tlre subzurface

within the footprint ofthe former steel foundry operations. In 1985, in response to the detection

of residual separate-phas€ product in the subsurface, Kimbe.rly-Clark voluntarily initiated

environmental activities in the Penn Steel Area in cooperation with the Pennsylvania D€partment
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of Environmental Protection (PADEP) and in accordarrce with the prevailing PADEP regulations

and guidance.

Kimberly-Clark compleed the majority of the site work between 1985 and 1995, prior to PADEP

issuing the draft Act 2. Subseque,nt to 1995, the site activities have been completed consistent

with the oonc€pts and evaluative methods described in the Decembor 1997 final draft version of

PADEP's Technical Guidance Manual for Act 2 (TGM). In 1996, in response to the pending Act

2 regulations, Kimberly-Cluk developed a proposed action plan to bring the Penn Steel Area to

clozure with consideration of the Ac 2 guidance. This report, Firul Propored Action Plan, was

prepared by Asec Brown, and Boveri (ABB) and submitted to PADEP in May 1996. The action

plan recommended collecting additional groundwater saurples, instituting a Site Management

Plan, and waluating the technical precticability and feasibility of recovering the limited thickness

of residual separate-phase product dispersed in pockets ofthe site.

PADEP has not provided comments to ttrc Fbnl Propoxd Aclion Plm n the ovcr five-year

interim period since submission by Kimberly-Clark. Given that the site activities were initiated in

1985, ten years prior to publishing of Act 2, Kfunberly-Cla* has not executed a Notice of Intent

to Remediate (NIR) or formally entered into the Act 2 process for the site. Subsequent to

submission of the Firal Proposed Action Plot, Kinberly-Clark bas continued to proactively move

forward with the site activiries and develop the data necessary to demonstrate attainment ofthe

Act 2 standards. As suclg Kimbaly-Clark requests site closure outside the Act 2 process.

1.2 Report Orgrn izetion

This Final Report consists of the following chapters. Chapter 1.0 prwides the Introduction. Site

background is detailed in Chapter 2.0. A zummary of the o<tensive site investigations completed

over the last 16 years is provided in Chapter 3 0. Site cheracterization information is outlined in

Chapter 4.0. A discussion ofthe site ecological setting and screening is set forth in Chaptor 5.0.

Interim remedial mea$wes completed in the Penn Steel Area and the technical impracticability of
full-scale operation of a remedial system are outlined in Chaper 6.0. Chapterr 7.0 documents

⌒
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2.0 SITE BACKGROUND

2.1 Site Dcscription and Surrounding l,rnd Use

Ximberly{lark operates a non-integrated pe€r mill at Front and Avernre of the Stat€s in Che$€r,

Delaware County, Pennsytvania. The property is sinnted betu/e€n the recently upgnded portion of

State Hgh^,ay Route 291 and the Delaware River, just east of Front Str€et. The mill marufrctures

sanitary paper products (consumer products) including paper towelg toilet tisue, facial tiss.re and

napkins. The main prop€rty encornpa&s€s approximalely 70 acres consisting ofa rumber ofbuildingr,

which house plarr officeq proc€ss arcas, final product storage and di*ribtrtion arca.*, and a co-

generation plant (power plant). The approximuely l4-acre Perm Steel Area is located southwest of

and is separared from the main ficility by the Chester Creek.

As shown on Figure 2, the Penn Steel Area is bounded by Chester Creek on the east, the

Delaware River to the soutb freight line railroad tracks and Front Street to the nortlq and

industrial property on the west. The westem portion of the Penn Steel Area is used as a paved

parking area for tractor trailers that store finished goods prior to ofr-site dripment, The eastern

side of the Penn Steel Area is used for coal storage and handling operations that support the co-

generation plant looated on the opposite side of Chester Creek. Conveyors that exend high

above Chester Creek link the coal yard and the co-generation plant. Kimberly-Clark leases the

eastern portion of the Penn Steel Ares from the City of Chester and maintains the option to

purchase the property or extend the lease through 2085.

The majority of the flat-lying surface in the penn steel fuea is capped with asphalt. The

remaining areas are covered with coal piles, buildings, coal handling or sorting structures, or trap

rock. A fringe buffer zone of srnall trees and overgrowth lies between the fenced portion of the

Pcnn steel Area and chester creek and the Delaware River. A 24-tanr guard service mans the

only entrance to the Penn steel Area, which is srrounded by a chain linlg razor wire-topped

fence . Access to the site is limited to employees, truck drivers and contractors.
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maintaind its native position into the late 1800's (tfuhes, 1856 and Hopkinq 1870). Between 1885

and 1917, the hisorical tidal rnarslt arca previously bordcing the confluence ofChest€r Creek and the

Delaware River was srccessively flled in order to ogand the waterfront property toward the qrrent

bulkhcad line (Sanbom 1885, 1898, and l9l7). As discussed in Section 2.3, borhgs compleed at ttrc

site confirm the presence ofa fill layer overlyfurg the dapy, organio-rich'lneadow mat" deposits ofthe

historical tidal marsh area.

The property dwelopmat and use history mirrors the waterfront fill timeline. Available records

indicate tha,t a saw mill and coal yard operated on the northw€st comer of the prop€rty (in the area

located above the hisoricel high water line) until the late 1880's (IfuSlFs, 1856, Hopking 1870, and

Sanbor4 1885). The City ofChester Directory (1895) ad Sanbom Fire Insrance Rate Maps (1898)

indicate thet the main foundry of the Penn Sted Casting and Machine Company was constructod on

and covered essentially the entire westem portion ofthe sitg benrueen Penn and Concord Sutcs, in the

early 1890's. The portion ofthe site sinrared east ofPenn Steet was filod and dwdoped in the earty

1900's. The eastem parcel contained ac.ce$sory buildingF to the Perm Steel operations and a boat

maintenaoce and repair slrop on the land currertly ovmed by the City of Chesto. A pictorial strowing

the layo{rt ofthe Penn Steel frcility in l9l3 is provided in Appendix A

The Penn Steel opa'ations appear to have maintained the same buildings and operations into tlrc 1950's

(Sanborq 1953 andUSDA 1963). AsshownontheSanbommapdated 1953,thePsutSteelfoundry

'?ower Horse", which contained a boiler room ud an aryine roonl was fomerly operated near the

pres€nt locstion of sirc monitoring wells MW-5R\ MW-6, 8d lvl\il-7. The location of the Power

House is consist€nt with the area ofgtatest nreasred thiclnress ofresidual separue-pluse product. In

addition, an aboveground storage tank used for fud storage was idetrtifed on historical site plans near

the cunent location of rmnitoring well MW-12. The eastern side of the sitc appea.red to be vac€nt

subsequ€nt to th€ 1950's (Sanborn, 1953).

Based on conversations with the City of Chesv Fire Deparunen! the Penn Steel operations were

discorrinud in the 1960's (Maysky, 2@1), The vacarn Pern Steel frcility caugltr fire in late 1960's

6
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and again in 1970. The n4iority of the Penn Steel tuildings were datrragd or d€stroyed by tlte fi.e.

Based on property registration records available in the City ofChester officeg Scott Paper acquired the

west€m portion of the site in 1971. The City of Clrcster also took ownership of the €s$em parcel

adjacent to the Chester Creek in 1971. Kimberly4lark entered hto a 100-year lease agreement (with

and option to buy) for the eastem portion of the Penn Steel fuea with tlrc City of Chester in 1985.

Aerid photograptrs provided 6 appendix B irdicate thu the prope'ty owned by Scott Paper (now

Ktunbsly{lark) was paved and used for tractor trailo parking by 1980 (USDA l9E0). h l98Q the

east€rn portion of the site appears to be undeveloped and overgrowrl Construction of the coal storage

and hardling yard used to $lppon the co.generation facility (ocated across Chest€f, Creek from the

Penn Steel Area) was initiat€d in the mid-1980's. The coal storagg ginding, sorting ard handlirry

towers ard conveyom (and the ancillary stormwff€,r runotr basins) were constructed in their orr€nt

positions on the eastem portion of the property by 1992 (USDAT 192). The westem portion of the

site cortrinues to be used for rractor trailer parking and *orage of finished goods.

2.3 Topognphy

The topography at the site slopes gently ftom the north and west, along Front Street, to the south

and east, adjacent to the Delaware River. Elevations range from 4pproximately 15 feet above

mean sea level (amsl) adjacent to the railroad tracks that parallel Front SEeet to approximately 9

feet amsl along the fence line bounding the Delaware River bulkhead (Vargo, 1998).

2.4 Geologr

The Kinrbedyahft frcitity is locatd on the western edge of the Coasal Plain Plrysiographic Province

of Pennsylvuria. The Soil Survey for Chester and Delaware Corunieg Pennsylvania (USDA5 1963)

indicates th* the upperrnost rnaterial und€rlying ttre asplult ard gravel srfrce coverkg in the Penn

Steel Area is'tnade land". The heterogeneous fill mae.rial consists ofslag, coal, cindos' foundry sand

briclq ad wood in a sand ard gra.vel matrix enrplaced and compacted to build up the waterfront and

provide structural stabiliry for slabgnde buildinp con$ucred on the prwiously low-lying areas. As

shown in Apperdix C, geologic cross sections dweloped from geotechnical borirys (Malcolm Ptmie
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1971) and environmental soil boring (ABB, 1996) cornplefod in the Perur Steel Area confirm tlrc

USDA intelpretation of the'tnade lud" and the historical doorments (Appendk A) that hdicate tlre

Penn Steel Area was xtensively flled.

As shown in Appendix C, the fill material thickness ranges from appnoxinntely 5 feet in the mrthwest

corner of the site to feet to approximately 14 fe€f in the southeas comer of the sitg near ttrc

confluence of Chester Cr€€k and the Ddaware River. The fill mataial ovulies an organic-rich marsh

deposit or'tneadow mrt" rlfiicb in fir4 overlies Quatenrary age deposits of the Trenton Gravel. The

Pennsytvania Geologic Survey describes the Trtnton Gravel as "gray or pal+reddish browq very

grav€ly unit hterstratif€d with c,ross bodded and cJay+ilt beds" (Berg; 1980). As shown in the cross-

sections provided in Appendi* C, the wedge-straped sand and gravel deposits are thickest

(approximately 20 feet) near the Ddaware River.

In the Penn Sted Are€, the Tr€nton Gravel overlies the Precarnbrian age Wssahickon Fonn*io4

which is tpidly chsract€rized as a medium- to coarse-greine( bonde4 micaceo;s schis. The upper

section of the Wssaclrickon Schist comrnnly wedlrcrs to a dorse, Iow permeability "saprolitd' layer,

which generally s€rves as an aquitard betw€en the water tablo aquifer in the rmconsolidoted sedim€nts

and the undalying b€drock, Consistent with thiclness of the ovulying unitg the depth to bedrock

and/or saprolite varies from the northwest comer of the site to the sourh€a.st corner of the site.

Bedrock was errcountotd at a depth ofapproxinntely 20 feet in the northwest comer ofthe site and at

approxknnely 60 feen below gound zurhce (bgs) a tln southeast comer ofthe site.

2.5 Eydrogcologr

Based on recent groundwat€r gauging data (Table l) and historical goundwater flow maps dweloped

for the sitg groundwater flows radialb towar4 and discharges to, the Cheder Creek and Ddaware

River (Figures 4 and 5). D€pth to groudwat€r ranges from approximately 5 to 9 feet bgs dependLry

on the time ofyear and the tidal cycle on the adjaced Delaware River. Ttre hydralic gadient across

the site is approxim*dy 0.003. Slug tests completed by Roux AssociateC Inc. (Roux) indicate tlut the

p€fln€ability of the fill materid is approximarcly 2.8 feet per day (ft/day) ad the permeability of tlr
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oveflying thc bedrock, whiclr commonly weath$s to an aquitard-like materi4 and the approximardy

two to three orders of magnitude ditrerence in the horizontal permeability betwesr the fill material and

thedeepounits,ABB(1996)cnncludedthatthepredominartgroundwuerflowpafrwaywouldbe

larerally to the Delaware River anrvor chester creeh rather than dowrnvard toward the bedrock

Roux reported to Kimberty{lark that the resrlts of a 1998 tidal snrdy indicated thal the tidal influence

oftheDelawareRiverongroundwata|wdsinpoirtofcomptiurce@oC)monitorirrgwdlsrwarthe

stroreline resrhed in less than one foot change in water lwel. No effect was noted in the shallow

monitoring wells located away fiom the river. Anotlrer factor to consider that rnay potentially affect

the groundwater dynamics across the site is that infiltration and recharge have besr limited by the

buildingandasphaltcoverforapproximate|yl00yors.Thismayraardthegrounduaerflowrate

and transport and distribution of the residral s€pante'phase pfoduct. Notwithstanding the potential

tidal influence and limited recharge, the overall sirc trydrogeologic model is ctrancterized by a water-

table zone that flows radially across the site and disctr,arges to the Chestcr Creek ad/or Delaware

River.

Based on telephone conversations with the Ch€st€r Water Auttnrity, the site and srnoundlg area ue

serviced by pubtc water. The Chester Water Authority obtains lm percerf of its water from s[frce

water srpplies in the Susqudranm River Basi4 locatod over 20 miles outside of the city. The main

rupply is withdrawn fiom the impomfueflt resenroir on Octorara Creelq along the Chester ud

lancast€f, Counties border, located near Odord Pumsylvania. This srpply is srpplernented from a

pumping sation maintahed on the Susquehanna River. Mormver, groundwarer near the site is not

used br mmicipal, domesig or agricultural use, nor is the site krown to frll within a Zone 2 Wdlhead

Protegtion Area. As zuch groundwat€r at the site appears to meet the criteria to quali& as a norruse

aquifer as descnbod in 25 Pa. Code 250.303.

{-



Flna neport
Penn Swcl hca, Kinbq@ah Chder, Pmnsylvania

3.0 STJMMARY OF INVESTIGATIONS

Since 1985, the Penn Steel Area has been extensively investigated in order to characterize the

natur€ and vertical and hofiontal el<tent of historical impacts at the site. Between 1985 and

2001, Kimberly-Clark has completed the following:

The excavation and field screening of28 test pits;

The installation of26 soil borings;

The installation of 17 temporary monitoring points or piezometers to evaluate the residual

separate-ph&se product distribution;

The installation (and various replacement) of l5 monitoring wells;

Laboratory analysis of soil and groundwater samples in direct contact with the residual

sepamte-phas€ product in order to quanti! the '1#orst case" concentrations in the

subsurface;

The collection and analyses of over 100 groundwater samples over the course of 14

separate groundwater sampling events;

The completion ofa tidal study to evaluate the potential influence oftidal variations in the

Delaware River on site water levels and thc potential for a residual product "smear zone"

in soil; and

The complaion of slug tests to characterize the site-specific hydraulic conductivity.

The extensive volume of data developed through these numerous activities has provided the

temporal data (over a l6-yeo period), the spatial data (across the entire site), and seasonsl data

(over eight successive quarters) needed to demonstrate attainment of Act 2 standards and support

Kimberly-Clark's request for site closure.

The historical soil boring, test pit, and monitoring well locations are shown on Figure 6 and 7.

Monitoring well logs and construction details are provided in Appendix D. A summary of the

well construction details is provided in Table 2. The results ofthe site investigations with regards
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4.5. The site investigation activities completed by each ofthe respective consulting firms retained

by Kimberly-Clark are described below.

3.1 Rour Associates, Inc, - 1985

In 1985, in response to tlrc detection of residual separste-phase product in the subzurface during

construction of the coal storage and handling facility, Kimberly-Clark retained Roux to conduct a

site investigation in the Penn Steel Area. The results of the Roux site investigaation were

summarized in the December 1985 Roux rcport, Site lrvestigation. Roux completed 17 test pits,

installed 15 soil borings, 5 piezometers, and seven groundwater monitoring wells. In additiorL

Roux conducted a tidal surv€y, completed aquifo permeability tests, and collected soil and

groundwater samples for laboratory analyses of semi-volatile organic compounds (SVOCs),

including base neutral extractable compounds (BNs) and acid extractable compounds (AEs), and

volatile organic compounds (VOCs).

The results of the initial Roux site investigation indicated that a measurable thickness of residual

petroleum was limited to the vicinity of MW-5 and MW-7, near the former Power House

location. Globules of re.sidual product were observed in test pits and soil borings installed

downgradient from MW-5. Concentrations of SVOCs were present in the soil samples zubmitted

for laboratory analyses. Low concentrations of SVOCs and VOCs were detected in groundwater.

The initial data indicated that residual petroleum product was viscous and higlily weathered

and/or comprised of low solubility hydrocarbons.

3.2 Triegel & Associrtcs, Inc. - l9E7 to 1994

Between 1987 and 1994, IGmberly-Clark retained Triegel & Associates, Inc. (Triegel) to

complete additional investigation in rhe Penn Steel Area. The additional investigations were

completed to generally fulfill the prevailing PADEP investigation requirements, Erwiromnenlal

Iwestigation Guidelines @IG). During the first phase of investigation in 1987, Triegel installed

ll borings (TB-25 through TB-35) and constructed three replacernent and two new monitoring
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wells. In additioq groundwater and oiVgroundwater mixture samples vsere collected from seleot

wells for laboratory analyses of petroleum constituents (VOCs and SVOCs), pesticides, and

polychlorinated bipherryls (PCBs).

In 1991, Triegel abandoned and replaced nine monitoring wells that were damaged between 1987

and l99l and installed one new monitoring woll (MW-8). Groundwaler samples were collecred

from the monitoring well network and rubmitted for laboratory analyses of petrolarm constituents

(VOCs and SVOCA. h 1994, Triegel collected gtoundwater samples for laboratory analyses of

dissolved inorganic concentrations, consistent with the Act 2 guidance.

The results of the Triegel investigation confirmed that the presence of rosidual separate-phase

product near MW-5 and MW-7 was limited to the fill matcrial or the upper clayey silt units of the

remnant 'lneadow mat". Soil and groundwater samples collected during these phases of

investigation indicated that, generally, the weathered producr did not contain VOCs at

conc€ntrations that readily emitted organic vapors and/or resulted in high concentrations of

dissolved-phase VOCs in groundwater. Based on downgradient monitoring well datq the Triegel

studies indicated that site-related constituents (pdmuily SVOCs) d€tected in upgradient

groundwater in direct contaot with the residual petroleum product did not appear to be migrating

or discharging to Chester Creek or the Delaware River.

3.3 Asea, Brown, and Bovcri - 1995

In 1995, PADEP issred a draft version of the Land Recycling and Environmental Remediation

Standards Act (Act 2). In response to Act 2, Kfunberly-Clark r€taind As€4 BrowrL and Boveri

(ABB) to develop a proposed action plan to bring the Penn Stesl fuea to closure with

consideration of the Act 2 guidmce. This report, Filnl Proposed Action Plan, was submitted to

PADEP in May 1996. The action plan recommended collecting additional groundwater samples,

instituting a Site Management Plan, and waluating separate-phase product recovery feasibility and

methods. PADEP has not provided comments to the Final Proposed Action PIan in the over

five-year interim period since srbmission by Kimberly-Clark.

13
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3.4 Rour Acsocirrtes, Inc. - l9{)7 to 1999

Between 1997 and 1999, Kimberly-Clark retained Roux to complete further investigation in the

Penn Steel Area. The actjvities completed by Roux included the following:

The installation of eight temporary Geoprobe monitoring points (TP-l through TP-8) to

waluate the distribution of separate-phase product downgradient of MW-6\ MW-7R'

andMW-8;

The installation of three monitoring wells (MW-g, MW-10, and MW-ll) downgradient of

the existing wells with measurable free product and the installation of two monitoring

wells to provide more comprehensive coverage along the downgradient (point of

compliance) boundary of the Penn Steel Area (MW-12 and MW-13);

The installation of oleven test pits @X-l thnough EX-l l) adjacent to the Delaware River

to evaluate the potential for historical free product migration downgradient ofthe point of

compliance wells;

The installation of four tomporary monitoring points (MP-l through MPa) in the bacldrll

ofthe test pits where residual separate-phase globules may have been present;

Gauging of the site monitoring wells and temporary monitoring points to evaluate the

residual separate-phasc product distribution and thid<ness; and

The collection of two rounds of groundwater samples from site monitoring wells (in 1997

and 1998) with laboratory analyses of benzene, tolueng etlrylbenzene, and xylores

(BTEX) in the 1997 sampling round and Act 2 Petroleum Shortlist parameters in the 1998

sampling round.

ヘ

The Roux investigp.fions were focused toward evaluating the distribution of the residual separate-

phase product, assessing the technical feasibility of recovering the higbly weathere4 viscous

residual product thar is present in globules and discontinuous sheens in the centrd portion of the

site, and establishing a point of cornpliance monitoring well network to demonctrate attainment of

the Act 2 standards. In additiorL the groundwater samples collected during the 1997 sampling

14
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event lvere submitted for laboratory analysis oftotal dissolved solids (TDS) to assess the potential

that the TDS were greater than the 2,500 milligrams per liter (mg/l) threshold required for

application ofaltemate Act 2 groundvvat€r standards.

Rezults of the later Roux investigation indicated that residual separate-phase product was present

in isolated pockets near MW-6& MW-8 and MW-10. Residual product was presetrt in I\,[\V-6R

at I maximum thickness of 0.17 feet and measured in MW-8 and MW-10 at a thickness of less

than 0.1 fe€t. Residual product was not present in a measurable thickness in the point of

compliance monitoring wells or in the residual separate-phase product investigation points

installed along the downgradient boundary of tlle site. Moving from west to east along the

downgradient edge ofthe site (see Figure 7), Rorx did not observe and/or subsequently measure

residual product in MW-2SR& MW-2D& EX-3, MP-I, MW-ll, EX-4,EX-g, EX-10, MP-3,

MP-4, MP-2, MW-12, EX-8, EX-5, MW4, orMW-13.

3.5 Atlentic Environmental Conrulting Scnicer, LLC - 1999 through 2fi)l

In 1999, Kimberly-Clark retained Atlantic to complete additional rounds of groundwater sampling

to fulfill the minimum requirernents of Act 2. Act 2 specifies that data collected before 1995 will

generally not be accepted by PADEP to support closure requests, and, goerally, that a minimum

of eight successive rounds of groundwater samples be collected from point of compliance wells to

document compliance with Act 2 standards. As a conservative approacl; Kimberly-Clark retained

Atlantic to collect dght rounds of groundu'ater samples from point of compliance wellq and MW-

8 and MW-10, between September 1999 and June 2001. Groundwater samples were collected

from the oiVwater interface in monitoring wells MW-8 and MW-10 in order to develop data on

the dissolution of tle residual petroleum constituents from the weathered, residual product into

groundwater in direct contact witl the residual oil and confirm that the dissolved-phase

constituents detected in monitoring wells lvfW-8 and MW-10 attenu&te prior to migrating to the

POC wells.

15
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In additiog Atlantic conducted a product recovery program in select wells (MW-l SR, MW-6,

MW-8, and MW-10) for eight weeks during April and May 2000. The product recovery program

included gaugrng and bailing of product and changing sorbent socks, as needed, otrce a week in

MW-lS& MW-E, and MW-I0 and installation of a passive r€covery bailer in MW5. The passive

r€covery bailer remained in place through lune 2001. Atlantic gauged the site wells to confinn

the groundwater flow direction toward Chester Creek and the Delaware River. Atlantic also

conducted further researoh on the historical use and dwelopment ofthe site in order to integrate

the historical site use and potential areas of concern with the curent conditions and site closure

strategy pres€nted in this document.

（ヘ
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the downgradient boundary of the site. laboratory results for the analyses of groundwater

samples collected from the POC monitoring wells indicete that the concentrations of dissolved-

phase petroleum coftrtituents are either not detected or are b€low the us€d aquifer, non-residential

MSCs and, therefore, the dissolved-phase constituents associated with the residual petroleum at

the site attenuate prior to migrating past the POC boundary.

Movement of separate-phase product and dissolved-phase petroleum constituents would likely be

retarded due to the higbly weathered and viscous nature of the residual product and by the

effective elimination or reduction in infiltrarion by the asphalt cap covering the portion ofthe site

containing the residual petroleum.

4.2 Age of Release

The Penn Steel Area has been used for industrial purposes for over 100 years. Kimberly-Clark

(formerfy Scon Paper) acquired the property in 1971. Subsequent to that tim€, Kimberly-Clark

has used the approximately 74-acre area for tractor trailer parking and coal storage and handling.

Kimberly-Clark reports that they have no knowledge of spills or releases of petroleum products or

hazardous materials in the Penn Steel Area during their tenure of operation. As suctq it is

presumed that the residual petroleum materials present in the Penn Steel Area were released prior

to 1971.

The residual petroleum is present near the footprint of the former Power House for the Penn Steel

foundry which operated at the site for approximately 75 years. The Power House contained a

boiler room and an engine room that may have potentially been a souroe of heating oils (see 1953

Sanborn in Appendix A) Thus, the residual petroleum materials have likely been weathering and

attenuating for a minimum of30 years.

18
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4.3 ScperatePhNe Product Results

4.3.1 ScperetePhese hoduct llishibution

As described by ABB (1996), the Roux report indicated that a layer of wearhere4 low-solubility

residual separate-phase product was presert in the north-central portion of the site (near the

former Power House and the current location of monitoring well MW-5). Recent investigations

have confirmed the presence of residual product along the upgradient property boundary in

monitoring well MW-6R A measurable thickness of residual product Generally less than 0.1

inch) has been detected in monitoring wells MW-5 and MW-6R In additio4 globules of residual

product have been measured in modtoring wells MW-8, MW-10, and MW-l SR (Table 3).

Isolated pockets of product globules or a discontinuous sheen of residual product were noted by

Roux and Triegel in test pits, soil borings, and groundwater monitoring points at various locations

in the downgradient direction from MW-5. Consistent with the historical site operations and the

groundwater flow directio4 residual product has been observed within the limits of a pie-shaped

wedge with the apex near MW-5 that radiates to an arc that extends approximately from

monitoring well MW-8 to monitoring well MW-l SR. However, temporary monitoring points and

test pits installed by Roux indicate that the residual product is pr$ent in pockets ratier than a

continuous layer across the site.

Most importantly, residual product was not present in a measurable thickness in the poittt of

compliance monitoring wells or in the residual separate-phase product investigation points

installed along the downgradient boundary of the site. Moving from west to east along the

downgradient edge of the site (see Figure 7), Roux did not observe and/or subsequently measure

residual product in MW-2SR& MW-2D& EX-3, MP-I, MW-11, EX-4, EX-9, EX-10, MP-3,

MP-4, MP-2, MW-12, EX-8, EX-5, IWff4, or lvflil-I3. Furthermore, product s€eps have not

been observed along the Delaware River during routine inspection of the streambank throughout

the recent, quarterly groundwater sampling events completed between Septenrber 1999 and May

2001. These observations indicate that the highly-weathered viscous product is immobile and

stable and is not discharging to the Delaware River.

⌒
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4.3.2 SepentePhrse Ploduct AEa Comporition, rnd Pcnistcnce

As shown in Table 4, laboratory analyses of oil collected from monitoring well MW-5 indicate

that the oil is comprised of long-chairl low solubility PAHs (naphthalcng phenantlueng

fluorantheng and pyrene). These data indicate that the residual product is an old, highly

weathered product and/or rvas originally a heating oil or longer-chain oil. As discussed in Section

4.5, this is consistent with the groundwater resrlts that indicate dissolved-phase VOCs (e.g.,

BTEX) are generally not present in groundwater or are pres€nt at concenfations below the Act 2

standards, and that the PAH concentrations in groundwater in direct contact with the residual

product are low. Field obs€rvstions further confrm the weathered mture of tle product. Over

the eight quarterc of compliance sampling conducted by fulantic, the viscous product did not

readily emit vapors daecable with a photoionization det€ctor (PID).

The persistence of the produot in the subsurface over 30 years past the presumed release date is

potentially a function of the following:

The product is viscous and readily adsorbs to the soil;

Tidal and seasonal fluctuations have created a "smear mne", which may entrain product

globules beneath the water table; and

Portions of the upper fill zone that contaircd residual product may have been reworked

and replaced duriog demolition and re-grading activities.

There are no recordq maps, documents, or other basis to suggest that ar ongoing source of

product rernains on site. As shown on Figures 6 and 7, the site has been ortensively irwestigated

(inoluding 28 test pits) and no underground storage tanks or product oonveyance piping were

observed during the site investigation or previously enoountered during the co$truction of the

Penn Ste€l Area parking lot. The technicd impracticability of recovering the highly-weathered,

viscous residual separate-phaso product, which is prcssnt in globules, a sheerL or thiokness of

approximately 0. l0 feet or less is pres€nt€d in Chapter 6.0.

●
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4.4 Soil Semple Results

Roux collected three soil samples for laboratory analyses of SVOC and VOC concentrations. Soil

samples TB-l and TB-Z were collected from known r$idual product sreas (i.e., soil in direct

contact with and containing residual product) in order to focus on potential '\rorst case" soil

concentrations. As shown in Table 5, the soil samples contairrcd the PAH constitu€nts detected in

the residual product collected from monitoring well MW-5. The concentrations ofPAlIs in direct

contact with product-containing soil samples were two orders of magnitude less than the direct

contact and the soil-to-groundweter numeric values for a non-residential property.

In addition to me€ting the Act 2 MSCs in the two specifc 'fuorst case" soil samples, a more

general, site-wide ad hoc equivalency demonstration (25 Pa. 250.308) has been completed for

soil-to-groundwater constituent partitioning in the Penn Steel Area. The Act 2 guidance specifies

that the equivalency demonstration shall establish the regulated substances in soil will not migrate

to groundwater within 30 years at concentrations o<ceeding the groundwater MSC. Given that

the release of the residual product occurred over 30 years ago (see Section 4.2), real-time

empirical data may be considored in lieu of, and is more applicable thaq a fate and transport

analyses. As discussed in Section 4.5 and consistent with the Act 2 guidance, eight successive

rounds of groundwater samples were collected fiom site monitoring wells. The groundwdter data

demonstrates that there are no statistical exceedances of groundwater MSCs (e.g., 75Wl0x rule)

and that there is a decreasing trend in t}e PAH concentrations for monitoring wells MW-8 and

MW-10, which are constructed in soil containing residual product. In additioq the asphalt cap

limits infiltration of precipitation through the soil zone and the pototial for flushing of residual

petroleum constituents into the groundwater.

In zummary, concentrations of residual petroleum constituents in soil samples collected in direct

contact with residual product meet Act 2 standards. Furthermore, groundwater data indicates

that residual product in soil and/or concentrations of residual petroleum constituents in site soil

are not contributing to exceedances of groundwater MSCs. Finally, direct contact (ingestion and

inhalation) pathways lrave beeir eliminated by the paved parking lot capping the Penn Steel Area.

The parking lot is an integral feature of the current and projected use of the Penn Steel Area as a

⌒
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storage are& for finished goods. Kimberly-Clark will be a steward for the property for the

foreseeable future and will continue to maintain tlle asphalt parking lot and control and monitor

intrusive activities in the Penn Steel Area, if orcavation is required during future routine

maintenance or construction activities. As such, no further soil investigation or remediation

appears to be warranted.

4.5 Groundwater Sample Rcsults

During the last I Gyear period, over 100 groundwater samples have been collected in the Penn

Steel Area from the l5-well monitoring network that provides thorough covorage ofthe site. The

groundwater impacts are associated with historical release of petroleum product that occurred

over 30 years ago. As discussed below, a limited suite of low solubility, long-chain hydrocarbon

compounds have been detected in residual product and/or dissolved in groundwater.

The volume of empirical groundwater data developed for the site allows for dcmonstration of

constituent concentrafion attenuation over time. Due to the age of the release, weathering ofthe

low solubility residual product, the well-documented naturd dtenuation ofpetroleum constituents

over time, and the limited infltratior/flushing resulting from the asphalt parking lot capping the

Penn Steel Area" constituent concentrations in groundwster have decreased during the last 16

years to levels below the Act 2 used aquifer groundwater standards at the downgradient point of

compliance (Figure 8).

Although the Act 2 standards speciff that a limited "shortlist" of parameters be evaluated for

releases associated with heating oils, at various times during the site invcstigation in the Penn

Steel Area, full priority pollutant scans of VOCs and SVOCs have been completed. In additioq

although not required by Act 2 guidance, dissolved organics, pesticides and PCBs analyses of

groundwater samples have also been completed. Thus, Kimberly-Clark has exceeded the

investigation requirements for demonstrating attainment of the specified standards.

22



Ftaol Rqort

Laboratory data packages for the analyses of groundwater samples collected between 1987 and

1998 are provided in Appendix E. Laboratory data packages for the eight quarter point of

compliance monitoring well program completed between Septermber 1999 and May 2001 are

provided in Appendix F.

4.5.1 Dirsolved Inorganic Compounds in Groundwater
As shown in Table 6, with the exception of zinc, dissolved inorganic compounds were not

detected in groundwater. The concentrations of zinc are one to two orders of magnitude less than

the used aquifer, non-residential MSC.

The maximum concentration of total dissolved solids in groundwater at th€ site is 540 milligrams

per liter (ml). The TDS concentrations in groundwater are well below the 2,500 mgA threshold

for application ofaltemate used aquifer standards.

4,5.2 Pesticider and PCBs in Groundwater

As shown in Table 7, only two pesticides @DE and DDT) were detected in one monitoring wel!

MW-ID. The concentrations of the pesticides are less than the Act 2 groundwater standards.

PCBs were not detected in site groundwater.

4.5.3 VOCg in Groundweter

As shown in Tables E through 12, VOC analyses of groundwater have been completed at various

fimes in select monitoring wells between 1985 and 2001. The data dernonstrate that VOCS are

generally not present in site groundwater. During the l6-year monitoring history only three

compounds (methylene chloride, beuene, and cumene) have been reported at concentrations in

excess ofthe used aquifer, non-residential standards. In 1985, methylene chloride was reported at

concentrations above the current standards in three wells (Table 8). Groundwater sample results

from 1987 (Table 9), and again in l99l (Table l0), demonstrate that the methylene chloride
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concentratio l in site groundwater were less than the standards and/or not daected. The initial

reporting ofmethylene chloride in site groundwater may have been a lab artifact.

Site data demonstrates that concentrations of both benzene and cumene have attenuated over

time. As shown below, benzene concentrations initially detected in monitoring wells MW-3 and

MW-5 attenuated to none detectable concenlrations between 1985 and 1998.

Cumene was detected in monitoring well MW-12 during the 1998 sampling event at a

concentration of8 micrograms per lito (ug/). During eight successive quarters of groundwater

sample collection between Septonber 1999 and May 2001, cumene was not detected in

monitoring well MW-12 (Table23).

The groundwater sample data is consistent with the soil data, the PID field screening dat4 and the

data for the analyses of the residual separate-phase product, all four of which demonstrate that

VOCs are gurerally not associated with residual petroleur4 nor constituents of concern, in the

Penn Steel Area.

4.5.4 SVOC/PAHs in Groundwater

As presented in Section 4.2, the weathered residual product in the Penn Steel Area contains

concentrations of PAHs. In turq low concentrations of specific PAH compounds (e.g.,

naplrthalene, fluorene, phenantfuene, and pyrene) have been detected in diosolved-phase

groundwater (Tables 13 ttnough 16). The concentrations of PAHs in groundwater have

Attenurtion of Bcnzcne in Groundwater Over Time

Monitoring WelUDete 1985 1987 1991 1991 1998

MW-3 26 NS m ND ND

MW-5 NS 79 23 ND bID

Concentrations in micrograms per lito (ug/l).
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historically been near or below the used aquifer, non-residential MSCs. The highest historical

conoentrations of PAHs were reported in an oiVwater rnixture grab sample collected from the

static water/product interface of monitoring well MW-5R in 1987. As srmmarized below and

shown on Tables 14 through 16, the dissolved-phase concentrations attenuated to below the limit

of detection over the ensuing l0 years.

Similar attenuative decreases in PAH concentrations are demonstrated in monitoring wells MW-8

and MW-10. Dscontinuous, residual product globules are present in both of these wells. As

shown in Tables 16 through 18, the PAH concenffations in both wells decreased to below used

aquifer, non-residential MSCs between December 1998 and May 2001. As shown on the

groundwater flow map (Figure 4), monitoring wells MW-8 and MW-10 are located downgradient

from the area where a measurable thickness of residual product has been documented (i,e.,

monitoring wells MW-5, MW-6, and MW-7 in the historical Power House area) and upgradient

from the point of compliance monitoring wells.

In order to augmed the historical grorurdwater data devdoped between 1985 and 1998, Kimberty-

Clark renined Atlantic to complete eiglrt srccessive quarters ofgroundwater monitorhg in the point of

compliance wells located on the downgradient edge of the Perm St€el Area, adjacfft to Chester Creek

and Ddaware River. As shown in Tables 19 thrugh 24 and on Figure 8, PAH concentruiors in

Attenuation of PAHo in Groundwater Over Tlme in MIY-S(R)

Prrrmcter

1985

0■

1987

0i1/Water ML

1991

0011Water Mヒ

1998

Water

Naphthalene 3,200 ND 91 ND

Phenanthrene 800 3,000 240 ND

Fluoranthene 600 D ND ND

Pyrene 2∞ ND 120 ND

Concentrations in ug/|.

⌒
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groundwat€r at the point of conrpliance prop€rty boundary are below the limit of detection or

statistically below the used aquifer, MSCs.

Although compliance with t?rc used aquifer standards has been demonstratpd, it is worth noting that the

City of Chester Water Authority draws its wder fiom $rrfrc€ wst€r sources located in the

Suqueharma River Basirr' approximately 20 miles away, and it has no funre plans for using

groundwater drawn from the City ofChester area. Moreover, groundwater near the site is not used for

municipal, domestic, or agrioitural purposcs, nor is the site known to fall within a Z,one 2 Wdlhead

Protection Area As src[ groundwaler at the site 4pears to meet the critaia to qudi$ as a norHrs€

aquifer as described in 25 Pa. Code 250.303.

Finally, the groundwater monitoring data demonstrate that the residual separate-phase product is

not contributing to exceedances of used aquifer MSCs at the point of compliance, that historical

exceedances have attenuated over time to below the MSCs, and that the residual product

distribution and constituernt partitioning is stable and/or continuing to decr$se with time. Thus,

the groundwater data support the conclusions drawn in Chapter 6.0. Specifically, that active

remediation ofthe residual product is not warranted or necessary to protect on-site groundwater

quality.
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5.0 ECOLOGICAL SCREENING

A preliminary ecological scre€ning considering Section 250.31 I of Act 2 for the Penn Steel fuea

indicates the following:

r The Penn Steel Area is covered by buildings, structures, asphalt-covered parking lots,

roadways, and graveVtrap rock. Thege features appear to be srfficiently extensive as to

eliminate specific exposure pathways to ecological receptors and, therefore, allow for

truncotion ofthe ecological screening process through "obvious pathway elimination".

. The western portion of the site has essentially been completely covered by industrial

buildings of Penn Steel and or the Kimberly-Clark paved parking area for over 100 years.

Soil on the eastem portion of the site has been covered by the coal storage and handling

operations for over 15 years. The site is located in an area zoned for heavy industry and

will continue to be used for industrial purposes for the foreseeable future.

r National Wetlands Inventory maps (NWI, 1967) on file at the Delaware County Natural

Resouroe Conservation District indicate that there are no mapped wetlands at the site.

Thus, there do not appear to be environmentally sensitive areas within the operational portions of

the Penn Steel Area. In additior; Kimberly-Clark retained [I&A Inc. of Newtown Squarq

Pennsylvania to complete an environmental assessment in support ofthe permit application for the

bulkhead repair work on the opposite side of Chester Creek. In it's report, II&A states the

following:

o The Natural Areas Inventory for Delaware County, Pennq vania (1992) does not list sites

of statewide significance for the protection of biological diversity or any sites of local

significance based on size, diversity ofwildlife and plant life, water quality protectioq and
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recreational potential within or adjacent to the Site. The nearest listed site is Little

Tinicum Island, which is located over two miles upstream from the Site;

e The Pennsylvania Natural Diversity kdex (PNDD search for portioru of the Delaware

River near the Site indicate no potential impacts to habitats for threatened or endangered

plsnt or animal species associated with the Site; and

o The reoreational value ofthe Delaware Rivor and adjacent land in the vicinity ofChester is

minimal.

Collectively, the above-referenced data indicate that ecological features ofconcern are not pres€nt

in the Penn Steel Area and tlrat no furth€r ecological screening is warranted.

⌒
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6.0 REMEDHTION AI\D TTCENICAL IMPRACTABILITY

The volume of site data indicates that the residual petroleum constituents in the Penn Steel Area

do not pose a risk to human or ecological receptors. Rernediation of the residual separate-phase

product cu[ently present at the site in measurable thickness of 0.1 inch or less, present as a

discontinuous shee4 or as globules is not warranted, based on the following:

o The weatlered residual product, or groundwater in direct contact with the residual

product, do not contain VOCs. The residual product does not readily emit vapors, and

there are no habitable subsurface structures in the Penn Steel Area. Thus, there is no

inhalation pathway.

o The soil containing residual product is capped by the asphalt parking lot, thereby

eliminating or minimizing the potential human exposre pathway (ingestion) or ecological

migration pathways. The parking lot is an integral feature ofthe curent and projected use

of the Penn Steel Area as a storage area for finished goods. Kimbedy-Clark will be a

steward for the property for the foreseeable future and will continue to maintain the

asphalt parking lot and control and monitor intnrsive activities in the Penn Steel Area.

r As discussed in Chapter 9.0, Kimberly-Clark has dweloped a Site Management Plan

(SMP) to be maintained on file in the appropriate departments. The SMP was developed

in order to control and/or monitor subsurface activities in the Penn Steel Area and to

ensure that soiVresidual product will be properly handled to minimize potential exposure

to Kimberly-Clark workers or contractors.

o Access to the Perm Steel Area is monitored by a 24-hour guard service, and an 8-feet

high, chain link fence surrounds the Penn Steel Area. As sucll only Kimberly-Clark

employees and/or registered contractors may gain acc€ss to the site. In additioq the site
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has been used for industrial purposes for over 100 years, is located in an area zoned for

heavy industry, and will continue to be used for industrial purposes for the foreseeable

futures.

Current and historical data also indicate that tlre separate.phase product is weatlered,

viscous and immobile and has not migrated past the downgradient POC wells tourard the

Delaware River. The asphalt cap limits infiltratioru which combined with the viscous

nature of the weathered product, results in stability of the product distribution. Eight

successive qusrters of monitoring data from the POC wells demonstrate that the used

aquifer MSCs are not statistically exceeded at the site.

As discussed in Section 4.5, the residual product is not contributing to dissolved-phase

constituent conceirtrations in groundwater in excess of the Act 2 MSCs at the

downgradient POC wells. More recent data from monitoring wells MW-8 and MW-10

demonstrates that groundwater in direct contact with the residual product globules does

not contain constituent concentrations that exceed used aquifer, non-residential MSCs.

r Finally, as shown in Table 3, Atlantic evaluated passive recovery efrorts during an 8-week

product reoovery program. This study indicated tlrat the viscous product is present in

globules or discontinuous sheens that are not practicably recoverable.

Collectively, these data indicate that remediation of the discontinuous product is not feasible or

warranted.
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7.0 STANDARD ATTAIIYMENT AND PATEWAY ELIMINATION

7.1 Soil Erposure Prthwry Elimination

In the Penn Steel Are4 the soil expozure pathway has been eliminated by the asphalt cap and

graveVtrap rock covering t}e area- In addition, groundwater data and site conditions indicate that

soil investigation and/or remediation is not warranted.

As previously outline4 only KimMy-Clark employees and supervised contractors have access to

the area, which is cappd by asphalt pavement. Thus, exposrre to the srbsurface soil would be

limited to subsrface maintenance activities. Implementation of a Site Management Plan

specifying procedures and monitoring for intrusive activities would limit potential exposure of site

workers or contractors to residual petroleum in site soil. Furthermore, the renrlts for the two

'luorst case" soil samples collected by Roux indicate that the residual petroleum concentrations in

the two soil samples were less than PADEP criteria for a commercial non-use aquifer property.

Finally, the asphalt cap limits infiltration of precipitation through the soil zone and the potential

for flushing of residual petrola.rm constituents into the groundwater. The groundwater data

indicates that residual p€troleum in soil is not advemely afecting groundwater quality in the

downgradient point of compliance wells. Kimbedy-Clark will continue to be a steward of the

property and maintain its use for industriat purposes for the foreseeable future.

7.2 Attrinmut of Groundwrtcr MSCs

As discuss€d in Section 4.5, the results for the analyses of groundwater samples collected from

the point of compliance monitoring wells indicate that residual dissolved-phase pefoleum

constituents are not pres€nt in groundwater and/or are present at concentretionr less thsn Act 2

used aquifer, residential MSCs. Thus, attainment of the groundwater MSCs in accordsnc€ with

Ad'2 Q5 Pa. Code 250.704) has been demonstrated in the Perm Steel Area.
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E.O FATE AND TRAI\TSPORT ANALY$S

The residual petroleum in the Penn Stcel Area is related to operations that were tsminated over

30 years ago. Given that the Act 2 regulations coll for soil partitioning and groundwater transport

arulyscs that are based on a 3O-year period (25 Pa. 250.30E and 250.705), tle real-time ernpirical

data developed for the site is more applicable to, and better re,presentq site conditions than

assigned model input paramet€rs. The site data dernonstrates that residual petroleum constituents

are no longer partitioning fiom residual product or soil at concentrations that result in

exceedances of used aquifer, non-residential standards. As suclq attainment of the Aot 2
groundwater standards bas been demonstrated and, thereforg frte and transport modeling is not

warranted for the Penn Steel Area.

⌒
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9.0 POST-REMEDTATION CARE

In the Penn Steel Area, direct contact exposure pathways for soil and groundweter have been

eliminated by asphalt caps, boundary fences, and gates monitored by security guards (engineering

controls). Potential direct contact exposure of site workers or contractors to soil or groundwater

containing residual petroleum corstituents will be effectively managed through a Site

Management Plan (SMPXAtlantic, 2001, provided under separate cover). The SMP will be

maintained on file in the appropriate Kimberly-Clark departments and outline the appropriate

procedures and moniroring guidelines for intrusive activities in the Penn Steel Area. In addition,

IGmberly-Clark will continue to be a steward for the property, and overall site inspections and

asphalt cap inspection and maintenance programs will be addressed in the Site Management Plan.

Upon implementation of Site Management Plan, hypothetical environrnental exposure routes to

the residual petroleum constituents would generally be limited to the potential for diffirse

discharge of dissolved-phase constituents or migration of separate-phase product to the Delaware

River or Chestor Creek. As documented herei4 after over 30 yearg the historical site data

demonstrate that dissolved-phase petroleum constituents attcnuate prior to migrating past the

point of compliance wells and that the s€parate-phase product is stable and immobile due to its

weathered condition and the limited recharge from tle asphalt cap.

Upon approval of the Final Report and SMP by PADEP, Kimberly-Clark will properly abandoned

the upgradient monitoring wells, MW-IDR and MW-2DR\ and MP-2 and MP-3. The point of

compliance wells will be maintained.
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12.39
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10.03

H66
11.55

10K19
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821
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…

…
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5.84

8.02

7.94
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748

8.25

583
773
590
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320
291
2.5fl

2.46

430
220

■15

420
393
565
252
2.69

3.25

264
2.74

‐８

η

■

６
．

”

５‐

９

９ｍ
旧

El€vstioos ir fe€r sbov€ uean sea level.
D€pth rldngs in ftet belm, msriag pin
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Tablc 2 Monltonng Wcll Cons―on DetaJs.■■n Stel力嗜LЮ」開け£コにCЩ
…

.

⌒ We■           Dale
Number                    lnstalled

De6h of S€reed Elflarion of
Boring Intervd Monitorins Point

⌒

MW‐ lS
MW‐ lSR
MW‐ lD
MW‐ lDR

MW‐2S
MW‐2SR
MW‐2SRR
MW‐2D
MW‐2DR
MW‐ 3
MW‐3R
MW‐3m
MW‐4
MW‐ 5
M77‐5R
MW‐SRR
Wる
MW‐6R
MW・7
MW‐7R
MW‐8
MW‐9
MW‐ 10
MW‐ 11

MW‐ 12
MW‐ 13

3/26/85

9/26/91

&,2/85

9/25/91

8129/85

5/18/87

9/26の 1

8129/85

9/23/91

3/30/85

5/18/87

9/26/91

9/3/85

9/6/85

5ノ1487
9/27/91

5/20/87

9/27/91

5/21/87

9/27/91

9/26/91

1211/98

1211/98

12/1/98

12/2/98

1212/98

15,00

1300
6350
65.00

1500
2000
16_25

5800
4500
1950
1800
2000
ω 10

1800
1650
17 tXl

1850
1800
1700
1700
1300
15∞
15.00

1900
1900
1900

470‐ 1470
275‐ 12_75

53446344
4500‐5500
444‐ 14_44

10 4Xl‐ 19.80

600‐1600
37514751
30 1Xl‐4t100

830‐ 1830
81X11780
700-1700
445‐ 14_45

755‐ 1755
6_‐1630
375‐ 1375
850‐ 1830
7.25‐ 17.25

700‐ 1680
500‐ 1500
250卜12"
200‐ 1500
20卜1400
400‐1900
400‐1900
400・ 1900

AMll●■ed
875
Ah● nod
875
Abanncd
AL●● ned
1052
AL●● ned
1040
ALndoned
ALn● ned
1424

968
Ahtl● nd

Ahdoned
1267
AMIldollcd

1239
ALllaned

1268
1003
11“
1155
1009
1040
1015

D●bsin feet Llow ground ece
Ebau●ns_cdけ Vargo 12/30/98 El熙血慶 h鷹 激

"●
mean sea nd
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Tablc 3 Proalct nglng Data Du由 嘔htenm R蹴っ鳴wS嘲 S両 2αЮ Penn Stel柚

…

無 Ck漱鴫 胸 MIIn

⌒ Mollltonng Polllt/

″ 駅

D●L to PIOduct 492 451 389 508       594 4.80 4,73 482
D●L to Water         4 92       4 51       3 90       5 08       5 95       4 80       4 73       4 82
PrOm ll」ヒl=曖ss       0 00       0 00       o ol       o∞        o.01       o o0       0 00       o Oo
Com― ts

―
呻 tO PrOduct

No Prodllct Glomes Glomes No Prom 駄 麺  Gl…  Glob」●  GlobJ●

D●h to Water         7 70       6 53       7 22       7 87       8 40       8 15       9 10       9 12
PFOm l日日に1■xNs       0 12       0 03       0 02       0 01       0 04       0 03       0_05       002
Co― cnts

″

DⅢL tO PIOdld 539       4.48       530 5.68       577       583
D●hto W由

『
    540   4.48   531   551   562   568   577   584

Ptoduct Thkt■

“

s       O.01       o.00       o.ol       o.o1       0.00       000       0_00       0_01

Cmments

″ rθ

D●hto PIOn

S鰤    Glomes   sh詢 n   CI・・・ ‐  No ng詢
“

NoProm NoPromct  s稀

758       650 720      786 836       812 905 910

578 570 591 5.90       5.31

⌒

Commems VIscous  Glomes   shem   oohles  Glomle   shen   Gbb山 ぃ  Gbb山
"

557       478       563

Readings in frot below rncaslriry point
GlobulesrDiscontinous glohrles d wthered podrcf on incrftce probe
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Table 4 ConmuatonsofOunlcs m Ou and"呻 Augnst 1985 Pean Sted枷颯
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⌒ MW‐5
011

IP‐2

Sl●」gc
TP‐6
Sldge

IP‐2 lr‐3

剛 雄 r  alwatcrhlamer

""¨
騰

IsOphOme
Naphthalene

AccrapAblbmc

nuOtlle
N"mmmdu臨呵山口山

“Phanthtelle

Dl‐n‐b■l pht―
nuOmnthene
P「De
BWlb減 諄 phLL
眺 (2●ttyl」loDphLhe

ツ

…
… …Mnyl¨
…n“醐nttbmHh"

1,1‐Dichlotoethm
Chlorofom

…Tolme
EthylLDZCllC

ND
3,200

ND
ND
ND
800

ND
600

200

ND
ND

ND
ND
ND
ND
ND
ND
ND
blD

ND
ND
ND

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ю
Ｄ
Ｄ
Ｄ
Ｄ
　
Ｄ
Ｄ
即
Ｄ
ｍ
ｍ
ｍ
ｍ

即
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
“
　
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ

Ｄ
３６
Ｄ
Ｄ
ｍ
５４
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
　
Ｄ
Ｄ
い
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
５３
知

' OiVWaEr ninrc conc€ntrdiotrs in Eicrograns per liter (ugll).
Oil aod sludge ooncsnlrations ia milligrans per hlogram (mg&g).
'Sludge' is beli6/€d to tE seusr€d oily sedin€nt
ND = Not ffied above the method detection linit
Data llovi&d by Tri€el & Assocides, I!c.
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Table 5. C-omtrations dorganics itr So4 August 1985. Fern Stecl Ar€a
Kinberly-Clarlq Ct€sci, PA

Bw-NmsIEtuzbla
Benzo(a)pgene
bis (2dhylhexyl) pblhalate
Di-n-hryl pDftalate
Fluoranfhcne
Fluorcne
N4hrbakne
Pb€na[th€D€
Pyrere

Uolaile Oryoric Cqrlpe
lrcthyl€oe Chldide
FluorWichloronetbane

Ｄ
Ｄ
Ｄ
”
２．４ｍ
ｍ
ｍ
　
　
ｍ
”

ｍ
‐ｏ
Ｄ
Ｄ
ｍ
ｍ
節
い
　
　
ｍ
Ｈ

Ｄ
Ｏ・７０・６ｍ
ｍ
ｍ
ｍ
ｍ
　
　
ｍ
Ｄ

Soil comtrarlm i1 milligrams pcr kiloeran (ng/l{g).
ND = Not d'rEdFd sbovE the mettod &tc.+ion li'nir
Daa gwided by Triegel & Associsles, Itrc.



Table 5. Dissolved Inorgaaic Compoud Conce'ntrationr in Groundwat€r, Octder 1994. Fem Steel Area. Kimberly4larlq Ch€st€r, pA

Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
ｍ
ｍ
ｍ
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Ｄ
Ｄ
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Ｄ
ｍ
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η
　
ＮＡ

Ｄ
ｍ
ｍ
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Ｄ
ｍ
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Ｄ
Ｄ
ｍ
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Ｄ
Ｄ
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Ｄ
ｍ
ｍ
ｍ
　
卸

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
２０
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Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
３７

Ｄ
Ｄ
Ｄ
Ｄ
ｍ
Ｄ
Ｄ
Ｄ
Ю
Ｄ
Ｄ
ｎ
　
３２。

Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
２２。
　
４‐０

ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｅ
ｍ
ｍ
　
５３。 NA

触 血 ow

…httШ
輸 Ш

Ch“回dm m
COer
Lead

N山 1

Sele■llln

Silver

Thalllum

Znc

Total D愚 dw囃 師

Concentrations in micrograns per lit€r (ugn).
TDS concennations h miligrsms per litq (mgA).
TDS data collccted in October 1994 (6ee Table I l, also).
1994 data proviH by Triogel & Associatee, Inc.
1997 dat| providcd I Roux Associates, Inc.
Monilori4g Well MW-7 not 6tnpl€d.
ND = Not &tected above the netbod detection lirnit.
NA=Nor analyzed
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)

¨

Alpha BHC
BetaBHC
G3-BHC Cindane)
Delta BHC

Hepch10r
Admn
Herachlor EpO対 de

DDE
DDD
DDT
Dたldn■

Endm
Chlordanc

TOnhene
EntsulLn I

EndosulLn II

Endosun surate
Ettin Alde,“

叩 ル′加

“

″ BⅢ″ψL
PCB‐ 1016

PCB‐ 1221

PCB‐ 1232

PCB‐ 1242

PCB‐ 1248

PCB‐ 1254

PCB‐ 1260

Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ

Ｄ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ

Ｄ
Ｅ
Ｄ
Ｅ
Ｄ
Ｄ
Ｄ

ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ

Ю
Ю
ｍ
ｍ
ｍ
ｍ
ｍ

Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
　
　
ｍ
ｍ
ｍ
Ｄ
Ю
Ю
Ｄ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
冊

ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ

Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
鳳
Ｄ
Ⅲ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
　
　
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ю
Ｄ

Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ

Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ

Conc€ntntions in micrograms p€r titer (ug^).
ND = Not det€€1€d ebove the method detecdon limit.
Data provid€d by Triegel & Associate, Inc.
MW-5R and MW-7 samples were grab sarDples of oiuwater mixture.
Monitoring wells MW-2D and MW-3 not sampled
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ｐ
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Ｄ
Ｄ
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Ｄ
Ｄ
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Ｄ
Ｄ
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Ｄ
ｍ
ｍ
ｍ
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Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
綱
ｍ
ｍ
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ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
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Ｄ
Ｄ
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Ｄ
Ｄ
Ｄ
ｍ
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Conc€ofrddo8s i! micrograus per lit€r (ugl).
ND = Noa &t€ctcd above tte Dqhod dctcction linit
Th€ 1985 dara Aom th Roux Associd6 siE investigatian govidd by TriegEl & Assodd€s, Itrc.

⌒



TJe9 V趾 0脚山 C●
―
C― 10m in… JLm l男2 Pen● 動dAは

K2-― 鮨 颯 眈

vOlmle o型雌
C― nt            MW‐ lS  MW‐ lD MW‐2SR  W4  MWJR  MW‐ 6  MW‐7

CthondtaE
Brmmdhrr
2{hldocdrJrt Viryl Elh.(
VirylCildie
Chbcocthre
tvlat;ncnc Chhidc
I,fDto:hhocth@
I,f-Dicblqqbc
trdlf ,2aDichhoEthc
Ctlorfrn
lJ-Dichhdc
I,l,l-Tricbbruhane
C€rton Tetr&hlori&

1,2‐

…
●alls‐ 1,3‐Dlcblo_ene
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Ｄ
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Ｄ
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Ｄ
Ｄ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
４
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
迎
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ

ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
‐
ｍ
Ｄ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｅ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ

⌒ 蹴肥 肝
Bellzene

TOluCDe

Etuhene

Cotrc€ntrdions h mictogra'Is F€r liter (ugl).
ND = Not &tccld abow the rethod &ertio limit
fHa Fovibd by Tricgcl & Assrjatc+ Inc.
MW-sR ard Mly-7 sql€s xE e gS ss@e6 of oil/naer mi&rrc.
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cbl― me
3-E
201-ltt nL
Vlu chle
Cblm―
MdWIme…
1,1…

1,1…

-1,I漱 劇b嘔狙躙
“

…1,24D彙』」o□αョ1旧」唸
1,1,1‐T―
cadЮ口Tem"嚇

1,21Dぬb呵脚
"“‐ IIs‐ 1,3・Dlchloworne

T…

Ｄ
ｍ
Ｄ
Ｄ
ｍ
ｍ
Ｄ
ｍ
ｍ
ｍ
ｐ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ

ｍ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
６
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ

Ｄ
Ｄ
Ｄ
Ю
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ

Ｄ
Ｄ
Ｄ
迎
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
郎
Ｄ
３５
Ｄ

ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ

Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｐ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
Ｄ
Ｄ

ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ

ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ

MW‐lDR MW‐2SRR MW‐ 2DR MW‐3R  MW‐4

Corc€ntratioDs in micmgraos per litEr (ugl).
ND = Not detecled above tb€ method detcction limit
Ihta povidd by Tri€gel & Associatef, Itrc.
MI9-5RR samfle was grab 684e doiltat€r Eir$rc.
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Tde 12. Volatib Oganic Conpound Corena*ionc ln Grorndlvarer, Ixcember 1993. Fenn Steel Ar€a. Cher, pA"
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Ｃ

ｑ

Ｃ

０
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昴

く

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

ｑ

Ｃ

Ｃ

観

４

Ｃ

Ｃ

Ｃ

ｑ

Ｃ

Ｃ

Ｃ

●

Ｃ

“

”

く

Ｃ

Ｏ

Ｃ

４

Ｃ

Ｃ

Ｃ

B@rw
TohDno
Plhldbon€E€
O|nl"nt

C-oncentrationr in nioogramr per litcr (ugn).
ND = Not dct€cl€d above the mefhod daecdotr limit
Daa govitbd by Rorx Associal€s, Itrc.
MW-10 cunple was gnb sanpl€s of dstic wat€r b€n€sth shcctr of seperaa-phar podrct.



Table 13. Seni-Volatile Orgnic Compoutrd Concentrations in Groutrdwater, Sedfmber 1985. knn St€61 Ar€a.
Kimb€dy{arlq Chest6r, PA

.^ \ D€MIYOIilUrcUTgA C

Cotnmunds MW-IS MW-ID MW-2S MW-2D MW-3 MW.l

Box-Neubal Maaables
N-uitsosodipbenylamine
bis(2rhloroethyl)etl€r
1,3-Dicbloroberzene
I ,4-Dichlor$enz€ne
I ,2-Dichlorobenzeae
bis (2-cbloroisopropyl) ether
hq€chlorcethane
nitroueM€ne
isophorone
brs(2<hloroelhory)methane
1,2,4-trichlorcbeEene
naphthalene
hencblomhrtadiene
he<acblorocyclopentadiene
2-chloronehthalene
ac€naphthylerc
dinethyl phthalarc
2,GdiniEotohene
acen4hthene
2,4diniuotolucne
fluorene

n 4+hlorophenylphenylether
diethyl phthalate
l,2diphenylhydrazine
N-nihoeodiph€nylamine
4-bromophenylphenylether
he:achlorobenzene
pheumhrene
a.nthracene
di-n+$ylphhafate
fluoranthene
pyrEne

benzirlirc
hfylbeuylphthalare
benzo(ahqthrdcene
chI}Gene
3.3'{icblorcfoenzidine
bi(2<thylbcxyl)phthalate
di-n-@tylphthalate
beIzo(b)ftrcratrthen€
bcnzo(k)fluoranth€ne
betrzo(a)pylerc
ideno( 1,2,3.cd)py€oe
dibenzo(4h)an&racene
benzo(gh,i)perylene

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ю
Ｄ
Ｄ
Ｄ
Ｄ
冊
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ

Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ

ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
Ｄ
Ю
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
‐４９
Ｄ
ｍ
ｍ
２３
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ

Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ю
Ｄ
Ｄ
ｍ
ｍ
Ｄ
ｍ
ｍ
ｍ

ｍ
ｍ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ

ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
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Table 13.ま珈饉‐Vd面山C詢り」cCOwmnd Om嘔コ誡」o叫 h GoШ戯熙凛tS●cmber 1985 Penn Sleel A雌ュ
呻 Chヽ G口嘔 PA

⌒

-09nlCCompllnds ______―         MW‐lS    MW‐ lD    W⊇ S    Mw‐2D MW‐ 3

“ …241ommol
phenol

2-コ山いol山Юコ《】

2,4‐etbylphcnol
2,牛d自』ioロコ

"ヒ
"“

』
4●blom‐ 3‐metw脚
2,4,6mh10mLnol
2,4■dL」mhenol
牛d… 1

4,6くiniR)2‐metbylphenol

…

ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ

Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ

Ｄ
Ｄ
Ｄ
Ｄ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ю
ｍ

Ｄ
Ｄ
ｍ
Ｅ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ

Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ

Concenintions in nicnograns per Ut€r (ugn).
ND = Not fu€cted above the ncthod det€Glion limit
J-Esimared ralue.
I}e l9&l data from the Rqu Asiates sitc ilve*igatio trror'id by Triegel & Asistcs, Inc.

⌒
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Table 14 Semt‐Vone Oranlc COmpund Collcellmumsln G… Jme 1987 Penn Stel A‐
MLrlyClat O薗鴫 PA

^ semrvome OrrtCCompounds              耐 ‐ls  NIIW‐lD MW‐ 2SR  Ⅳ 4  NIW‐ 5R  W‐ 6   仰ヽr‐7

fus-NmalWahls
N-nitrosodiphnylanine
bis(2-chtorcettyl)€ther
1,3-Dichluobenzene
1,4-Dichlorobenzene
1,2-Dicblorobenzerc
bis (2<hloroiso,pryyl) ether
hexachlqoettane
nitrobeuene
isophorone
bis(2-chlorEthoxy)methane
l,2,4tdchlorobenzene
naplrthalene
hexachloroh arlief,e
herqchlocyclopentadi@
2.chlorcnaphthatene
aco4hthylene
dimethyl pbtbalab
2,6{initmtoluene
acen4htbele
2,4dinitrotoluene
fluorene

4 4dloropheny$henylether
di€thyl phtlalate
l,2diphenylhydrazin€
N-nitrcodiphenylamine
4tronqhenylpheny'*ll€r
he:ocblorobenz€ne
phenantlrene
aofhrrr-ere
di-n-btylpbrbalate
fluoradh€ne
pF€ne
benzidiae
htylbenzylphthalale
beizo(a)a hracene
chrysene
3.3'dicblorohmidine
bs(2+thylhotyl)phthalate
di-n-octylphthalate
benzo(b)fluorafihene
benzo(k)fluorarheoe
benzo(a)pyrene
id€no( 1,2,3-cd)pyrtne
dibenzo(ah)antbracene
benzo(eh,i)Fcrylene

Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
Ю
ｍ
ｍ
ｍ
ｍ
Ｄ
ｍ
ｍ

ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
ｍ
ｍ
Ｄ
Ｄ

Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ

ND
ND
ND
D
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
hlD

ND
ND
ND
IJD

D
10

ND
ND
20
20
ND
ND
ND
hlD

ND
ND
hlD

ND
llD
m
ND
ND
ND

ND
ND
ND
llD

ND
ND
IID

ND
ND
ND
ND
ND
ND
hlD

ND
ND
ND
ND
ND
ND
29000

ND
ND
ND
ND
ND
ND
3硼
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
hlD

ND
ND
ND
ND
ND
ND
ND
hlD

20

ND
20

ND
ND
ND
ND
ND
ND
40
ND
20
ND
10

blD

ND
ND
ND
ND
20
ND
ND
ND
ND
ND
ND
ND

ND
31D

ND
ND
ND
ND
ND
blD

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
■lD

ND
ND
ND
ND
ND
hlD

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

⌒
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Tde 14. Semi-Volatile Organic Cmpcnod Concer*Drio'. in Gmutde|dEr, Jure 19t7. FroD SIEEI Area-
Kinberfy4ladq Ch€sq, PA

Senirolatile Organic

Ｄ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ

ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
Ｄ
Ｄ
Ｄ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ

ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
Ｄ

Ю
Ｄ
Ｄ
Ｄ
Ｄ
わ
ｍ
ｍ
ｍ
ｍ
Ｄ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ

AchlMla
2+hlor@eool
phcnol
2-nitophenot
2,adirethrylphml
2,adic,hlor@enol
4{hlorr3-nsthylpherol
2,a,6+r'chlortphenol
2,4{initrophcnol
a-niuopcnol
4,6dinito-2-lrettylphol
pemocttorcenerol

Colccffiids in nicIograns per litcr (ugA).
ND - Nd deteded Sove the ff{hod d€toction liait.
Ihta trovid€d by Trieeel A AssociAes, Inc.
MW-5R and MW-7 smples snre grab s@pl6 d oilrtater mixtu€.

⌒
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Table 15. S€mi-Volatile Orguic Conpolnd CorcentrdtioB itr GloJldwater, oclober 1991, Fe!tr St€el fu€a.
Kidedy{lad(, Ct€sn€r, PA

S€mivolatile Organic
componds MW-ISR MW-IDR MW-2SRR MW-2DR MW-3R MW4 MW-sRR MW{R MW-7R ltfi r-t

Ｄ
Ｄ
Ｄ
Ｄ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ

Ｄ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ

ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
‐５
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
‐３
Ｄ
”
ｍ
ｍ
ｍ
２‐
ｍ
Ｄ
３‐
ｍ
ｍ
ｍ
ｌ２
ｍ
Ｄ
Ｄ
迎
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ

ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
９‐
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
‐５。
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
如
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
卸
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ

Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
ｍ
ｍ
Ｄ
ｍ
ｍ
ｍ
ｍ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ

Ю
Ｄ
Ｄ
ｍ
ｍ
Ю
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
・２
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
Ｄ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
ｍ
ｍ
ｍ

ｍ
ｍ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
Ю
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ю
ｍ
ｍ
Ｄ
ｍ
ｍ
Ｄ
Ｄ
Ｄ

ND
ND
ND
14

10

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

,tus-Na&alfudls
N-nitrcsodipheaylanine ND
bis(2-chlomethyl)cber ND
l.3-Dichlor$enzene ND
I,,t-Dichlorobeqzen€ ND
1,2-Dicbtor*wene ND
bis (2+bloroisopropyl) ether ND
hoochlomahane ND
nitmbenzene ND
iso,phcoae I{D
bis(2+.hlorethorry)matane ND
l2,4dichlorcb€oz€oe ND
ryhrhalene ND
be)tactldohttu lieile ND
herachlorocyclope,nadiene ND
2+bloronaphthalene ND
rcsnrFhrlrylerc ND
Oinet$pmrUe ND
2,6.diniEotolu€De ND
ac€f,apbthere ND
2,,Hinitmtoluene ND
fluorenc ND
a-chlotopkrylpbryletber ND
dieihYl Phthatqte ND
l,2diphenylbrdazine ND
N-nitmsodipheoylanine ND
4.bromoflrcrylpherylether ND
b"YachloroteDzene ND
tremnthrEne
anhraenc
di-n$urylphtbalate
ffuoranthene

Frene
bemidirc
htylberzylphtbalate
b€f,zo(a)adhlacem
chrys€De
3,3'dichlordenzidine
bis(2+thythervl)phrbalare 1l
di-n-octylphthalate ND
Ueco@)nuonottcne ND
benzo(kEuranhene ND
beuo(a)Wrcne ND
id€no(l,2,3d)pyrcne ND
dibenzo(ah)snthracene ND
benzo(eh,i)peryltr ND

P€e I d2



Taue 15師 Vm Or9● ic compound… in GttШ由繭鴫 Octh 1991_■m Sel晟
血 山 Ⅲ OⅢ C膿吼 PA

…
…

C

Cc― n●    酬 ¬銀 MW‐lDR MW‐2SRR MW・2DR MVJ‐■ MW4 MW‐5m MW‐6R MW‐7R W3

XJJ…
2‐chlommol     ND
PLmol      ND
2‐nmeool                ND
2,4・di― b・mol       ND
2,4dlcbl― ol       ND
4thlom・ 3‐monmol ND
2,46■t出¨       ND

ND
ND

ND
ND
hlD

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ｍ
ｍ
ｍ
ｗ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ

Ｄ
Ｄ
ｍ
ｍ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ

Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ
Ｄ

Ｄ
Ｄ
Ｄ
ｍ
ｍ
Ｄ
Ｄ
ｍ
ｍ
ｍ
ｍ

2,…
4…
4“■dLttm●2‐mal●mol   ND
仰
―
          ND

CoDce,lE|tions i! nicrogtaBs per liE (ugl).
ND = Not dctccted dorc tb nahod &cction limit.
Dur povkled by Tricgd & Assciates, frc.
MW-5RR r.nde q'as g$ o@e doilhacr ni:ole.

Par 2 cF2
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Table 16. Semi-Volatlle Organic Compound Concentrations in Gloundwater, December 199t. Fenn Stlel Arca- Ch€ster, pA.

ヽ
ノ

Ъ

l  MW‐12  MW‐ 13

Ｃ

Ｃ

Ｃ

Ｃ

Ｏ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｏ

“

Ｏ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｏ

Ｃ

Ｃ

‐８

η

Ｚ

２５

Ｃ

Ｃ

Ｃ

Ｏ

Ｃ

Ｃ

Ｏ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

３２

”

２５

３０

Ｘ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｏ

Ｃ

Ｃ

Ｏ

Ｏ

Ｃ

Ｏ

Ｃ

Ｏ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｏ

Ｃ

４

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｏ

Ｃ

Ｃ

Ｏ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

観

Ｃ

Ｏ

Ｃ

Ｃ

Ｃ

Ｏ

Ｃ

Ｃ

％

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

Ｃ

“

Ｃ

Ｃ

Ｏ

Ｃ

Ｏ

Ｃ

Ｃ

Ｃ

Naphlhalene
Pyrcn€
Chryserc
Pteutkenc
Ftuorerc
Bonzo(a)antbraocnc
Bonzo@)fluoranthene
Egtzo(a)pFeoe
rnf'^o,2,3-cd)gl€ne
Beoi{gU)perylen€

Conoentrations in microgralrls pcr lit€r (ug/l).
ND = Not deEc&d above the mcthod dot€ction limit.
Data Fovided by Roux Ascociat€s, Itrc.
MW-10 samplc xas gmb samples of static wa!€r benrath sh€€n of scparaF-phase pro6ct.



ror n. Jrarory Rceults for the Analyccr of Grurnduarer Samflee, Mw4. F*r }l ArEa. Kinbedy clsd(, ch€$er, Femsylvania.
〕

BonzeNte

Tolusne
Ethytbenzcne
N4hthalene
Isqropylbenze,ne
Fluorcno
Ph€n8athrEne

Pfcne
ChyE€oe

Ｎ Ｓ

耶

Ｎ Ｓ

Ｎ Ｓ

Ｎ Ｓ

ＮＳ

ＮＳ

ＮＳ

ＮＳ

Ｎ Ｓ

Ｎ Ｓ

Ｎ Ｓ

Ｓ

∬

Ｎ Ｓ

Ｎ Ｓ

Ｓ

Ｎ Ｓ

<l.0
<1.0
<I.0
l6

2.9
l4

<9.0

13
<9,0

<1.0
<1.0
<1.0
<10.

l.l
l3

<10
<10
<10

<1.0
<1.0
<1.0

10

3.0
l5

<10
<10
<10

NS
NS
NS
NS
NS
NS
NS
NS
NS

<1.0
<l.o
<1.0

<20.0
3.0
1i
l3
16

<9.0

6.2
2.1

<1.0

7.4
7.5

IT
l0
ll

<9.0

PoraE€ter list fiom Act 2 htroleum Shortlirt for Fuel Oils No. 2, 4, 5, sN 6.
Reoults rcportcd in nicrogramc per liter (ugn).
NA-Not analyz€d.
NS=Not salttpled



Table■ 島温 脚
“

h血 刷 輝 」Groundwaけ S輌山 酬
“

勲 回 楠 嚇

"cht朧
い 岬 v血

〕

BsnzeE
Toluem
Ethylbenzene
NaphthalenQ

Isqrorylbenzene
Fluorcnc
Ph€runthr€re

ryren€
Chys€ne

NS
NS
NS
NS
NS
NS
NS
NS
NS

く10
く10
く10
67
48
27

25

17

く10

く10
く1.0

く10
く50
34
13

く10

く10

く10

く10
く10
く10
51
31
26

23

14

く10

NS
NS
NS
NS
NS
NS
NS
NS
NS

く10
く10
く10
く50
35
48
く48
K48
く48

く10
く10
く10
く50
33
20
17

10

く90

Ｎ Ｓ

Ｎ Ｓ

Ｎ Ｓ

∬

Ｎ Ｓ

∬

∬

Ｎ Ｓ

∬

Parameter ligt A,om Ac1 2 Fetroleum Shodist for Fuel Oils tlo. Z, 4, 5, and 6.
Results rcportcd in mtcrograms p€r liter (ugn).
NA=Not snalyz€d
NS=Not sampled.
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Tarb tc. Ldratory Rcorla for the Amlrrs€s of Groundrvaacr Smplcc, Mw-ls- n/t* or.* Kinberly clgd., Ctcciler, p€nnryrvsd&

B€nzdc
Tolu€nc
EhyhcDz*
Naphlbstcne
Icopopylbenzene
Fluortnp
funaothrene
ry@e
Chpcne

<1.0
<1.0
<1.0
<5,0
<1.0
<10
<10

NA
NA

<1.0
<1.0
<1.0
<5.0
<1.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1.0
<1.0
<5.0
<1.0
<9.0
<9.0

9
<9.0

<1.0
<1.0
<1.0
<5.0
<1.0
<10
<10
<10
<10

<1.0
<1.0
<1.0

<I.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1.0
<1.0
<5.0
<1.0

ll
<9.0

44
l0

<1.0
<1.0
<1.0
<5.0
<1.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1.0
<1.0
<5.O

<1.0
<9.0
<9.0
<9.0
<9.0

Pan$ger list fton Act 2 Fc{rolcom Shoatlst for Fuel Oib l.lo. 2,4, S, d,6-
R€rulB r€ported in micmgnne pcr liter (ug/l).
NA=Not analyzcd



Table mふ Rmllts trthe鋤購 ご G¨
…
…

MW‐2鍮 ふ 剛 抽 KimLJy CIart C囀 h畔 嚇

&e!q@! SlDee Dec-99 I\tsr40 Jlm{o S€p40 Jan 0l lvlar{ I I,Isv{1

B€,fzctre
Tolu8n€
Etloylborzqre
Naphthrlerne
Isogopylbenzeno
Fl|Drcoe
Phsmffhr€ne
PFono
Chryrcne

<1.0
<1.0
<1.0
<5.0
<1.0
<9.0
<9.0

NA
NA

<1.0
<1.0
<1.0
<5.0
<1.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1.0
<1.0
<5.0
<1.0
<I0
<10
<I0
<10

<1.0
<1.0
<1.0
<5.0
<1.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1.0
<1.0
<5.0
<1.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1.0
<1.0

5.3
<1.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1.0
<I.0
<5.0
<1.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1.0
<1.0

<.0
<1.0
<t0
<10
<10
<10

hrsm€ler list fom Acr 2 Rtroleuu Shortlist for Fwl oils No. 2, 4, 5, and6.
R€sults r€port€d in miqograms per lit€r (ug/l).
NA=Not analyzed



Table"為 Resdts h tt myses dc―mter smples,MW‐4h≧ 柚 .KtrlyC叫
…

勁 セ血

Benme
Tol叫
Ethylbenzelle

Naphmlenc
I町,p¨匪 elle
Fluo―
¨

珈
的 m

く1.0

く1.0

く10

`.0く10
く10

く10

NA
NA

く1.0

く1.0

く1.0

く5.0

く1.0

00
く90
● .0

● .0

く1.0

く1.0

く10
く50
く1.0

く10

く10

く10

く10

く10
く10
く10
く50
く10
く9.0

● .0

く9.0

く90

く10
く10
く10
く50
く10
く9.0

く9.0

く90
ぐ90

く10
く1.0

く1.0

● 0

く1.0

● .0

く90
く90
ぐ90

く1.0

く10
く10
● 0
く10
く10

く10
く10

く10

く10
く10
く1.0

く50
く1.0

● .0

で9.0

く90
く90

hramer ligt ftoon A(t 2 Flttolqm Shottlist for Flrl Oib No. 2, 4, 5, a[d C
Rr$lts Fportcd in ndcrogrens p6r liter (ugn).
NA=Not anslyz€d



Table 2ふ 路山 b ttA●Blyscsげ Groundwater銅鴫 Mw_■ 職 回 mm"cht伽 帆 P●●●●ylvanla

B002CIle

Toluene

Ethylbzene
Nntbalme
l…

…nucrene

mmm

Prne
Chtymc

く10
く1.0

くl.0

く5.0

く10
く10

く10

NA
NA

く1.0

く10
く10
● 0
く1.0

く90
00
く90
く90

く10
く10
く10
K50
く10
● .0

く90
K90
● 0

く10
く1.0

くl.0

く50
く1.0

く11

く11

く11

く11

く10
く1.0

く10
く50
く10
く10

く10

く10

く10

く10
く10
く10
く5.0

く10
く90
く90
く9.0

く9.0

く10
くlЮ

く10
● 0
く10
く90
00
00
K9.0

く10
く10
く10

`.0く10
く90
● .0

K90
K90

hrslneter lirt fron Act 2 P€fioleun Shor0ist for Fuel Oils No. 2, 4, 5, and 6.
Results report€d in micograns per liter (ugn).
NA=Not analfzed



Table a』臨 Rmultns m Analysmご Omll■ater嚇 ,brW‐12.‐m…,clat…・……

Beozrne
Toluloe
Ethylbcozcoe
Naphthrlme
Isopopylbenzae
FluoreDe

Phenanthr€De

Blr€DG
Chryccne

<1.0
<1.0
<1.0

<.0
<1.0
<9.0
<9.0

NA
NA

<1.0
<1.0
<1.0
<5.0
<1.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1.0
<1.0
<5.0
<1.0
<10
<10
<10
<10

<1.0
<1.0
<1.0

<.0
<1.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1.0
<1.0
<5.0
<1.0
<10
<10
<10
<10

<1.0
<1.0
<1.0
<5.0
<1.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1.0
<1.0

<5.0
<1.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1.0
<1.0
<5.0
<1.0
<9.0
<9.0
<9.0
<9.0

PrraneEr li$ ftom Aci 2 Petroleum Sbortlist fotr Fuel Oil6 No. 2, 4, 5, ail 6.
ReerlB EDort€d in nicrognmr per liter (ug/l).
NA=Not ana\zed



Table2 2剌 RmLsfor出 A●alysesぱGromdwater ulu,Mw‐EP誡 回 柚 Ю nerly CInt C闘■■岬 輛 a

Benzcn€

TolurDp
Ethylbenzerc
Nehthalerne
Isopopylbenzene
Fluoreno
Phenanthrene

Pyra€
Chryenc

NS
NS
NS
NS
NS
NS
NS
NS
NS

<1.0
<1.0
<1.0

<.0
<1.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1,0
<1.0
<5.0
<l.0
<9.0
<9.0
<9.0
<9.0

<1.0
<1.0
<1.0
<5

<1.0
<10
<10
<10
<10

NS
NS
NS
NS
NS
NS
NS
NS
NS

<1.0
<l-0
<1.0

<.0
<1.0
<10
<10
<10
<10

<1.0
<1.0
<1.0
<5.0
<1.0
<10
<10
<10
<10

∬
∬
ＮＳ
К
К
ＮＳ
ＮＳ
К
∬

hnnetcr list from Act 2 Petsolsum Shonlirt for Fuel Oils No. 2,4, S, sil6.
Rrcults rlport€d itr micrograme pcr li&r (ugD.
NA=Not analyz€d.
NS=Not sanpled



BR:DGEPORT,Ntt」 ERSEY
75M:NUTE OUADRANGLE
DELAWARE COUNTY,PA

SCALE l:24,000

FIGURE l
SIte Location Map
KIm●o‖yclark

Front&Avenue ofthe Su● s
Chester,Pennsylvania

ぐ=TLANTIC
…

NL― AL CONSUEttG
SERICヽ 、riC.

PROJECT NUMBER: P4024

REVI曰″ED BY:  SCH DATE: 324泊 0



ZONED INOuSTR:AL(M-2)

ヽ

ヽ
｀
、

s(Rじ
じ千

〈
(ミ
)♭Pに

HANDLING

Ψ
〆

ZONED INDuSTRIAL(M-5)
暉 ・

ブ

/`Iルう
/

(Dra″
―
・

/
/

/
／
　
　
　
′

ｏ
■
ｍ
∽
「
ｍ
ヵ

KIMBERLY― CLARK
MAIN FACILITY

LAND LEASED
c、   「 ROM CITY OF
〕O  CHESTER
m
円
入

CONCRETE
SED:MENT TRAP
ANO SCPARATOn
LECEND

路
″ 詰足NIR肥11計ιしL●CA¬ ON AND

FCHCC uNE

ED● E OF PAVINC

_    Rハ llROAD TRACXS

ARCA OwNED BY CI●  oF CH〔sT[R

いヾ
φ

NOIE:
M00[F[ED AN●  lEPR00ucFO FRO“  vARCO
ASSOCn■ s srrE SURVEV oArEO● /10/● ●

GRAPHC SCAIE

脚語

::IVl引当I・さ11ま
C°NSuL■NC

Кl"OCRロ ーCLARK
O■
'□
ヽ PINII mV鰤ハ

PCNN STEEL AREA
SITE MAP

ン
・

.‐

)

ヽ´
/__´

^



GETY OF GttEl渕駆鳳

/
RE

PECO

RIVER

¬脚
ハ

…

  [`m bl

1・  MじrRO MAClllNE

‥

ｌ

ｌ

‥

―

―

―

‐

‥

‥

2. KTMDENLY{LANK

3. cII「STER WATER AIT1loRITY

4. RIVERBR:DCE

s, n.q. conpont,rnon Boundary of Clty of Chcslcr

- 

Boundary of Chester Entcrprise Zone

:'ELCORA DELA

7. BARRY DRI,GE PARK
Repmduced● nd modlfled rmm clty OF Cheter P100mlng COm」 ●1011 Map

ATLANTК
ENVIRONMENTAL CONSULnNC SERⅥ CES,LLC.

KIMBERLY‐ CLttK αぃ綺,NJ
ⅥCINITY MAP SHOWNe SURROUND:NO INDUSTRY



鵠
□
甲
‐‐

‐―ロ

ｏ
■
ｍ
∽
「
田
ヵ

０
カ
円
田
入

りて
°

LECEND

Ъ換9譜W品♀器認
Ew躙

:‖D棚[R ELM■ 0氏

40__Ⅲ Ⅲ̈ ⅢⅢ… [OUlPO:ENTIAL UNE[N FEET ABOVE″″発 ,

*""* ^/
SEA LEV〔 L(OASHEO WHCRE ,NFERR[D)

N01 :NCLUOED DUE TO WEL
INr[GRITV ANO/OR ANOMALOuS
REAO[NG

FENC〔  L:NE

EDGE O「  PAVI“ G

蜘 LRO^●  InACKS鎌

卜 θ

/
/

/

一 NOTE:ィ負バ(゛

話

I100[FIEO AND REPRO● uCEO FROM VARC0
ASSOC:ATES SI,E SURVtV OA'ED 3/:3/90

GRAPH[C SCALE

"が GROUNDWATER ELEVAT10NS
MAY 18. 2001

КIMBERLEY― CLARK
CH=証 R P[‖ NStVAHいENVIRONMENTAL CONSuLTINC

SERVICES L L C



●μ
" 
ι餞

「 cNct

θ
`

θ
`

θ.2

θθ

θ́.2

θ́.イ

θ́.6

θ́.J

メ́・θ

メ́2

-′ .`

o(■ 1」

"mmctHtan

∠

Ψ
ｍ
修

uぃ

『

ぃ 肛 u… ■
"

SIAnc WAltn lt"ハ
"o"〔に口′

“

四 Sい
― 〕

〔―・
0

0■にR"● m:[R Fto●  田 lma腱

n― ous■■■R=■■[Source: Asea, Browtr' ard,fueri, Final Proposed Prar,1996

′FM rハ′
″ R“ F ―′.δ――― ― ―

Ⅲ STORICAL GROIJNDWATER FLOW MAP
OCTOBER 1991KIMBERLY‐ CLARK:Che"軋 PAENVIIRONMENrALCONStLINC SERⅥ CES,LL.C.



)〕〕

||_

け

ll

l"_

「口OIII Silltri

―一 |――トーーl―一+―
B'

i l一 ― l―

Ъ3ο

ｒ
，ヽ
＼
Ｔ

■
2

"-13▲

7●―「

▲

79-1,▲

IP-1=
▲

“

OII■On "ti

VIH,OR "●L/pl口
“

mR
Ito t¨   【R II 嗜

〔

“

Pr

■37 0o―

“

四  い u

Cl1003●EC7‐ tocAT“〕N

tFnFNn

"-5R●

ぢ“
IP-13
▲

:J

V~1
A   A

口
1° ~ll

ハ

「

~1・

▲ヽ
,-1

レ▲

● ●
口 :1

ム 1,-1,

Io-13
●

＾―．
●

ハ

”．
田.∬■嘔

踊:13●

,r“ r′′″

Ｏ
ｗ

J:1ノ・

E-. l|? td'lr T&!ol I Arocld.i. ln ., Cd!r!i.t{r h O.dol' .nd lh. Erto.rr|{.

W-20■

・・ ●-2Sm

ATLANTIC
ENmONMENrALCONSULACSERVICES,LLC.

KIMBERLY‐ CLARK;Ch"掟■PA
HSTORICAL MOnIIToRINC WELL,SOIL BORING

AND lIST PIT LOCAT10NS

PROJECr MAN螂 :

SHC
DES10MD BY:
SHC

DRAM BY:
∝

CHECKED BY:
TRH ¨̈ 妙̈

PROJECT No
P4015

nCuRE 6



s(Rじ
じ1

f6°

1`

ヽ

ヽ
、

．
、
いヽ CO“ CRETE

SED:MENT 711AP
AND SEPARATOR

LECEND

Ъ'2淵躙獣RttEL Ю蜘酬川o

こχ-2    TCST P[T EXCAVAT!ON LOCA'10N
[DENTttl1011

「

7   TEMP● llARV PlczoMETER LOCハ ,[Oll
AN● lDEN¬ Fκ講,●N

p― ′   l10NITOmNC POINT LOCAIION AN0
[●ENTinい lloN

――― ―――    FENCC uNE

― __ _ _   EOGE OF PAVIN0

_    RAILR● A● TRACXS

NOTE:

“

001F[〔 O ANO RCPR00uCEO FROll V…
ASS● C●TES SlTE SuRYEV OAIED 3/11/9●

●RAPHC S● lE

″ ―

脇 EX-9

ヽ

虫
∬
Ｖ
＼
、

出

… プ

/2
/

 ヽ  /
レ
′

0ノ

♂
゛

´語
ATLANTIC
ENVIRONIIENTAL CONSuLTINC
SERVICFS, LLC

К:MDERLEV― CLARК
GHE■■
“

圏H躙几V“疇

彙ESl● UAL SEPARATE― PHASC
PR000CT !NVESTiCAT10N POINTS
PENN STEEL AREハ

― D“

SC CC

狐

Auctsl o:

口 国 肛

1002706 2001ν

●lm 17

rH SC G酬 に



ぷ
f6°
‐1

笏
“

r― ヵ,

0

千Rじ

夕 "IV~θ

/
/

■
ｍ
∽
「
ｍ
刀

ｏ
力
ｍ
ｍ
入

/
/ m″_

LEG[ND
Iじ
″

 隈 器ヽ 冦朋 淵
ELt tocA■ ON AND

「 [NC[ uNE

:OCC OF PAVING

RATLRO^o TRACXS

XS = NOI SAVPLEo

NO = NoT DEIECTED AOovE vETHoD
oETEC1oN UlltT

NOIE:
r) MootFtED ANo RIPROoUCIo FRO VAFGO
assoctArEs grE suRvEy olrED 8/16,/9E,

3) RESULTS rX ttCROGRAtS PER LTTER

CMPHIC SCALE

/
ヽ  /
/ヽ/

KIMBERLEY― CLARK POINT OF COMPLIANCE MONITORINC WELLS
GROUNOWATER SAMPLE RESuLTS
SEMPIEMDER 1999 THROuCH MAY 2001ENVIRONMENTAL CONSULTING

SERVICES. LLC



ヘ

⌒

APPENDIX A

Ⅱistod`躍d Site Maps and PIans

⌒



「
ち
で轟
＝

l

◎HESTER

~ご
L

DELハWAFE R:VER

―



一一書一発事華一　　一ヽ

一

一一
一

・
一一

"

ド

∽
，ご77

P4
SO層

ヽ
た

γif
,こ薫

「
ｏ
こ

● :、

S

―⑮争一

■

０

こ

0

」コ鳳叫ヽ



′力′
`ノ
′′

∃
|

― ― ‐ ― 」

⌒
″

「
‐
　
、
‐
、

リ゙
ー
コ

ヽ

ヽ

ヽ

ヽ

ヽ

rO

ヽ

ヽ

ヽ
、
ミ
ち
　
や
く

ヽ
ヽ

ミ
ヽ

¨ L機

々
　
一
蒻一」［

螂̈（Ⅳ



⌒

⌒

- 0 e / e wa r e

ｍⅢ
蝋
日

ntrtttroa ntcrtr. co. E

2

○
「
　
　

―

―
―

レ

ー

　

‐
‐
‐

・Ｊ

″ ′

|′

′′″′

|∫

″′′

⌒

ofPcnn S"翻饉 Structures on Mar:h Aree Filled Bctween lt98 end 1917.
2rurC SanbomlnsurallceL“ MaB 1917.



一
全
■
、
ヽ
、
磁０

ご
Ｓ
Ｉ
吟
ヽ
ぶ
嘔
ヽ
電
も

ミヽ
Ｓ
Ｐ
ミ

ヽ
Ｆ
ミ
υ
ち
ヽ
いミ
ミ
一∽

式
ヽ
電
ヽ
ミ
゛
り

ヽ
ミ
ゞ
ｖミ
ミ

ヽ
Ｓ
ｓ
“
ミ
場
Ｓ
〕
ヽ
ミ
い

、
ミ
ミ

．（〕増
〓
く

「
■
●
３
】』
）
め
口
い
”

．^目
．『
ビ
●
●
』
０

３
●
』
］５
∽

専

ｂ

⌒

．″｝嗜ョ「一一

一
　

　

ヽ

（

.1ビ｀

=』
塁g奎

⌒



・
ヽ
・
ヽ

　

マ

●
■

■

―
―
　
　
　

中̈
　
ヽ
ヽ
●

詢̈
　
Ｏ

燿‐‐‐「ヽ
ヽ
「叫ィ
．
，　，

=｀
・ ,・ .

ド
|



ハ

ハ

APPENDⅨ  B

□Ыo」caI Actt Photogttphs

ハ



１

　

一

Ｐ

ヽ

タ

:(1

L

SITE
LOCAT10N

懺
鼈Source: Farm Service Collection. Chester and Delaware PA District Offrce.



SIT■

1′∝ Al｀Itlヽ

弩や  .`1



APPENDXC

Geologic Cros Scctions
Melcolm Pinic end Triegd & Agsocirtc' Inc"

-)



“

W― |

'口

 ,0
lll-3111W‐

'

■

ｔ^
Ｅ

ど

‥

　
コ

O m腱島■1.

＋
　
　
＋

■
　
　
＋

＋

　
　
＋
　
　
、

■  +  +
■   ■  +
:   +  +
+  +  +
+  1  +
4  +  +
1  +  +
|  ●  ●
 ` 十
●

+
+
①

+  +
+
+  +
+
+  +
+
+

+

+
4
+  +

●  +
●  +  +
+  +
●  4 +~■ ~■

・響TPi〔甲iViミ
4+● ■ +
+● +++
`+++ +  +  +

し  +
●

+   →
+
●  ●
+
+  +
●
.   4

十

■

+

や

　
　
＋

　
　
■

■
　
　
＋

＋

　
　
●
　
　
４

■

　
　
＋
　
　
ヽ

＋

　
　
キ

■

　
　
４

…

l SCRIEIIm…

+
+  +
+
+ |:ゝ、、
`― キ ＼≒::|卜＼ “"Oc罠

^, _-30 rln/11st

a-. Lp 3dr..: trhg.t f Ar.d.t-, k!., Cs r.;. h

@ cr^yEy sf,r

ABB Er|vlronrn nLl Sarvlc.!. lnc.



ul:`"●四〇s:ηuetuu●|:Auョ agv

nt毛
矯 J」
口 ①

闘一Ｉ

Ｔ

Ｔ

珈ｍ
¨̈

”

　
　
　

　
　

　
　

０１

‥

１

目

ご

lr,.rlrartd3 .{ F,r rto|c.o q .sr.tn.uo3 rsr,t ...qoo..y t t i.trr
, r./

t r.t

. |||;/

「|:1/
..・ ::|:/

″:|||「:ノ

.=・ .......● ‐ ● ● _^^

′,'●・●・●'`ツ


